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Honorable Board of Directors 

Santa Clara Valley Water Conservation District 
15420 Almaden Road 

San José 18, Call fornta 


Gent Temenz 

In accordance with Section 19.10 of the Water Conservation Act of 1931 
and your Resolutfon Now 683, presented herew!lth Is a Report Upon Ground 
Water Cond! tflons Of The District. 


Respectfully submlttedy 


« Robert Rofl! 
Chief Engl neer 
Santa Clara Valley Water Conservation District 
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INTRODUCT TON 


For the purpose of this report the District Is divided fnto two Zonese 
One covers the original District together with all of the [nclusfons northwesterly 
of Metcalf Road. The second one covers the former Central Santa Clara Valley 
Water Conservatfon District together with all the Inclusfons southeasterly of 
Metcalf Roads 


This divisfon fs made as a result of Resolutfon No. 681 of the Board of 
Directors of the Santa Clara Valley Water Conservation District which fndfcated 
tts Intent to divide the District fnto two zones ff and when a ground water ex- 
traction charge [fs Imposed by safd Board. 


In order for the Board of Directors to make the determinations that are 
required of them by Sectfon 19.11 of the Water Conservation Act of 1931, certain 
engineering data and recommendations must be made avaflable to them by thfs reporte 


INFORMATION AVAILABLE 


Stnce the completfon of the orfginal facfiIifties fn 1934-1936, the Distrtct 
has mafntafned detafled records of rafnfall, streamflow, percolation, ground water 
Jevelsy reservolfr storage and releases, and evaporatfon. In additton, ft has made 
estimates of pumping draft based upon avaffable Information. 


RAINFALL 


In addftfon to the offfcfal Weather Bureau records which are avaflable 
In Santa Clara Valley, the District mafntafns 16 rafn gages. It also receives 
rainfall records from 12 private Individuals who mafntafn rafn gages for the District. 


The statfon with the longest perfod of record fn the Valley [fs the offfictal 
Weather Bureau station at San Jose. This record extends back to 1874. The long-time 
average rafnfall at thfs statfon fs 14.0 [nches. The record from this statfon for 
the perfod 1909 to 1963 fs plotted graphically at the bottom of Plate I. 


It wil! be noted that the rafnfall for the past seasony that fs the 1962. 
1963 season, was over twenty [Inches which made [ft one of the wettest years on 
records In additfon to befng a wet year, Tt was also @ year of fate rainfall. 
These two factors combined to reduce the pumping draft materfally by eliminating 
the Spring trrigatfon almost entirely. 


STREAMFLOW _AND PERCOLATION 


Whfte the orfgtnal District facilftfes were being constructed [fn 1934-36, 
a program of streamflow measurements was startede This has been expanded over the 
years until now the District maintains and operates 50 streamflow stations. In 
additton to these statfons, the Unfted States Geological Survey supplies the District 
with records from 10 stations. 


The purpose of these stations Is to measure the total inflow to the valley 
and the total outflow to San Francisco Baye The difference between these two quant. 
Ttfes Ts the amount of water salvaged from the runoff» Table I gives the total 
annual amount of water salvaged and the amount salvaged by District operations. The 


i 


values presented for the fast two seasons are estinmtes based upon |ncompléted anal- 
yses of streamf tow records, 


tt fs Interesting to note that the operation of the District's faci litfes 
over the past 28 years has béen respons{ble for salvaging over one millon acre.feet 
of water that would otherwise have wasted Into San Franc! sco Bay» 


GROUND WATER LEVELS 


Prior to 1930, a Ifmited number of ground water level measurements were 
made In Santa Clara Valleye Around the turn of the century, the Bay CItfes Water 
Company carrfed on extensive [nvestigatflons of the water supply In Santa Clara Valleys 
From 19141920 the United States Geological Survey conducted an Investigation In this 
areas From 1920.1923 Tibbetts & Kieffer were retalned by the Toca! farmers to make 
a detafled Investigation of water cond!tfons In the Valfeye From 1929-1932 the State 
of Calffornfa conducted an Investigation of water conditfons fn the Valley on a coop- 
erative bas!s with Tocal governmental agencfeés. 


In 1932 this District took over the data collecting functions that had 
previously been carrfed on by a varfety of agencles. Subsequent ground water level 
records were obtafned from the samé set of observation wells that had been used by 
the States Many of those had records extending back through the previous studless 


This program has been expanded so that aft the present time the District 
Ts measuring depih to water In 300 wells untformly distributed over the Valleys” From 
these measurements fhe average depth to water In the entire valley Ts obtafneds The 
changes that occur In varfous geographical areas of the valley are also computed, 


Plate I shows the average depth to water af the end of the Irrigation 
season each year since 1909, The end of the Irrigation season Is the low polnt of 
the annual fluctuation and fs the most critical perlod of each season. 


Plate II shows the fluctuation In depth to weter In each of the geograph- 
leal areas fnto which the valley Is dividedy for the last five yearse 


tt will be noted from Plates ft & If that the average depth to water In the 
Valley rose 1562 feet during 19634 Although the average was up 15.2 feet, the rlse 
was nof uniform threughout the Valleys 


In the Almaden.Calero area there was a 143 foot drop during this perlods 
The average depth te water In this area, howevery {s only about 10 to 15 feet. In 
the Berryessa area the rfse was 745 feety In the Evergreen-Mt. Pleasant area ft was 
74 feety and In the Morgan HIT! area if was up 3745 feets 


Along with fts program of measuring depths to water, the District also 
samples water from 40 wells In varlous locations for water quality analysiss The 
major area of concern Ts the land along the Bay front where the danger of salt water 
Intrusfon Ts ever-present. 


: 
In order to differentiate between waters naturally percolated and those 
that have been salvaged by District reservolrs and percolation faci Iitles, It Ts 


necessary fo maintain accurate records of reservelr storage and sterage releases, 


an 


These records, In conjunction with the streamflow records, enable the District te 
accurately determine the amount of beth stored water and natural flow that percolates 
In varfous Tocatfons, 


The elght District reservoirs have a combined capacity of 156,900 acrefeet. 


Even theugh fast s@asorn, 1962-1963, was very wet the maximum storage was only 95,090 
Here. feet» ; 


One of the necessary components In determining reservolr storage releases 
Ts evaporation. In order te measure this factor, the District matntalns three evap. 
oration statlonse The annual evaporation as [nd9lcated by those stations In 1962-63 - 
was 375 Inchesy which fs about fen percent below normal. 


PUMPING DRAFT 


Tt has been extremely diffleult fo ebtaln accurate records of pumping: draft 
because all wells are not metered. The municipal water use can be accurately deter. 
mined as this fs al! metered, The agricultural use, however, must be estimated. Oné 
convenlent method ef delng this fs by computing the agricultural pumping draft from 
the records of agricultural power sales and the depth to water records malntalned by 
the Districts. Th!s method was used by He Le Haehl, Chlef Engineer of the Bay Cities 
Watér Cow te determine pumping draft for the perlod 1913 to 1934. If has also been 
used by the State of Calffornia during thelr studles In Santa Clara Valleys 


The District has continued thls computation since 1934, The results of | 
these calculations are [fsted Jn Table II. These records are obviously subject to 
considerable error fnasmuch as they are based upon a serfes of assumptionse They 
doy however, Indicate fhe range over which agrfcuftural pumping draft varlese 


SUBSIDENCE 


As the average water level declined during the perlod from 1916 to 1936, 
the ground surface In the central portion of the Valley dropped. This substdence of 
the ground surface was caused by a consoll dation of clays In the underlying afluvfum 
as a result of a flowering of the water tabfee This consolfdation squeezed water 
from these clayse 


As the water Tevel rose during the perlod from 1936 te 1943, the subs! dence 
stopped and then commenced agaln when the water level dropped after 1943, The rise 
In water level that occurred between 1950 and 1963 was not great enough te stop sub. 
sf dencey 


In recent years, the amount of water that has been drafned from the confi n- 
Ing clay strata by this process has averaged about 14,000 acre-feet per years This 
water has been pumped out by welfs and has added'to the avaliable supplys It Is» 
however, an undeslrable seurce of water In that fhe process Is causing great damage 
te existing drafnage faci tities. 


OVERDRAFT 
Even though the average water level In the valley rosé during the past 


yeary there was stflit*an overdraft on the ground water supply because of two un- 
desirable withdrawals, One Is the water of compaction which results In land sub- 
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sfdences The other fs an [ndeterminable amount of water that possibly fs being with- 
drawn from aquifers beneath San Francisco Bays 


_ According to Sectfon 1967 of the Water Conservation Act of 1931, Annual 
Overdraff fs defined as the amount by which the preduction of weter from ground 
wafer supplies within the District er any zone or zones thereof during the water year 
exceéds the nature! replenishment of such ground water supplies fn such water years 
Under this definition, nelther water of compaction nor withdrawal from aqul fers from 
beneath the Bay constitute an everdraft because they are natural oecurrencess 


However, because of the desfrabi lity of stopping subsidence and of elimina 
ating any withdrawals, {f anyy from beneath the Bay these two sources of water will 
be considered 4s overdrafts 


Section 19.11 of the Water Conservation Act of 1931 requires fhe Board of 
Directors te make certaln determinations prior to levying a ground water charges 


‘The data necessary In order to make the required determinations for fhe 
zone North of Metcalf Road [s presented In Table ITI, The corresponding data fer 
the zone South of Metcalf Road fs presented [In Table IVs 


In Table III, Ytems 1y 3 and 4 need explanation. The average annual over. 
draft Is given fn Item 1 as 215200+ acre.feet per years Of this amount 7,200 acre- 
feet per year Ts an actual overdraft resulting In @ lowerlng of the water tables The 
bafance of 14,0004 acre-feet per year [s water of compaction plus withdrawal from 
beneath the Bay, {f anys As. was explained earlier, these Ttems are strictly not 
overdraft as they cannot be replaced but are Indicated as such because Tt Is desfr— 
able to stop these two withdrawals. The same explanation applies to Ttems 3 and 4. 


The amount shown In [tem 9 fn Table III Is the minimum amount of water that 
must be added te the underground basin to supply the tetal pumping draft for the 
énsulng water yeare This dees not provide any water for alleviating the accumulated 
overdrafts 


RECOMMENDATIONS 

In conform ty with’Resotution Nos 681 of the Board of Directors of the Santa 
Clara Valley Water Conservation District, ft fs recommended that fhe Board establish 
a zone within which te levy a ground water extraction charges 


This zone should encompass al! ef the District except the fol fowl ng =e 
Clara County Tax Code Areass 


Tax Code Area 4.000 64.004 
4001 64.012 

4.003 + Bia O01 

4.006 8701 4 

- 42008 g7-018 

40.459 87-020 

40.464 87.021 

40..575 87.028 

A0.~644 99.005 


In general thls fs all of the land within that portion of the District 
lying northwesterly of Metcalf Roads 


It Is further recommended that the Board of Directors levy a pump tax In 
this zone based upon an éstimited pumping draft of 86,000 acre.feet of agricultural 
water, 140,000 acre.feet of municipal and Industrial water and a surface de{[very 
for agricultural purposes of 6,000 aecrefeet. 
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TABLE I 


WATER SALVAGED IN ACRE-FEET 


YEAR NATURAL By SeCoVeWsCeDe 
1939.40 57,090 39,990 
1940.41 107,020 38,260 
1941.42 70,460 36,340 
1942.43 52y930 38,270 
1943.44 33,680 38,670 
1944.45 37670 39,710 
1945.46 414180 41,000 
1946.47 22,730 64200 
1947.48 : 21 7260 6,340 
1948.49 37230 224170 
1949.50 224290 13,440 
1950.51 59,360 57,380 
1951.52 924570 49,630 
1952.53 ‘Al,540 55,080 
1953.54 29,740 52,580 
1954.55 26,560 44,960 
1955.56 634230 65,110 
1956.57 26,060 63,090 
1957.58 68,490 614770 
195859 21,260 87,450 
1959.60 15,060 72410 
1960.61 9,750 23 220 
1961.62 * 46,000 # 75,000 
1962.63 * 70,000 * 80,000 
COTALS 1,067,160 1,108,070 


=65 


TOTAL 


145,280 
106,800 
91,200 
724350 
77,380 
824180 
28,930 
27,600 
59,400 
35,730 
116,740 
142,200 
96,620 
829320 
71520 
128,340 
89,150 
1305260. 
108,710 
87,470 
32,970 
115,000 
156,600 
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YEAR 


1934-35 
1935-36 
1936-37 
1937-38 
1938-39 
1939.40 


1940-41 
1941-42 
1942.43 
1943-44 
1944.45 
1945.46 
1946.47 
1947.48 
1948.49 
1949_50 


1950.51 
1951-52 
195253 
195354 
1954-55 
1955-56 
1956-57 
1957.58 
1958.59 
1959.60 
1960.61 
1961-62 
1962-63 


TABLE II 


COMPUTED AGRICULTURAL PUMPING DRAFT 


NORTH S.C. VALLEY 


55,000 
68,000 
64,000 
60,900 
80, 700 
81,500 


79,400 
83 , 400 
98,600 
111,700 
100,300 
100,900 
110,300 
107,300 
96,300 
93,300 


86,500 
81,900 
94,800 
99,100 
100,300 
91,900 
93 300 
78,300 
99, 400 
87,900 
80, 700 
61,700 
56,000 
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COYOTE VALLEY 


4,100 
5,100 
4,800 
4,500 
6,000 
6,100 


5,900 
6,200 
7,300 
8,300 
7,500 
7,500 
8,200 
8,000 
7,200 
6,900 


6,400 
6,100 
7,000 
7,400 
7,500 
6,800 
6,900 
5,800 
7,400 
6,500 
6,000 
4,600 
4,100 


TOTAL 


59,100 
73,100 
68,800 
65,400 
86,700 
87,600 


85,300 

89,600 
105,900 
120,000 
107,800 
108,400 
118,500 
115,300 
103,500 
100,200 


92,900 
88,000 
101,800 
107,500 
107,800 
98,700 
100,200 
84,100 
106,800 
94,400 
86,700 
66,300 
60,100 
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Average annual overdraft for the immediate 


TABLE ITI 


past 10 water yearse 2 2 ee a se ee eee 8 


Accumulated overdraft as of the last day of 


the preceding water year s 21 ss 2 0 2 eo 8 


Estft{mated annual overdraft for the current 
watér years ee sees ee see eaves: 


Estimated annual overdraft for the ensulng 


water year es s 2 eee ees HEH He ee 


Estimated accumulated overdraft as of the 


last day of the current water year .. aso 


Estimated amount of agricultural water to 
be withdrawn from the ground water supplies 


of the District for the ensuing water year . 


ultural water te be withdrawn from the 


ground water supplfes of the District for 
the ensulng water years «os 6 2 » oe 2» 


Estimated amount of water needed fer surface 


Estimated amount of water other than agric. 


* 


distribution for the ensulng water years « e 


Amount of water that Is necessary for the 
replenishment of the ground water suppifes 


of the District for the ensulng water year « 


Amount of water the District Is obligated 


to purchase during the ensufng water years « 


Estimated total production of water from 
the ground water supplies of the District 


for the preceding water years. o » « 2 » 


s 


5 


. 


21,200+ arfe/yrs 
492,000 acy fts 

32,000+ asfe 

14,000+ a.fe 


510,000 asf. 
80,000 Bafe 
140,000 as fo 

6,006 Qafe 


# 220,000 asf. 


None 


21 0,000 G@afs 


* This fs the minimum amount needed to provide for the estimated pumping draft. 


during the ensuing water yeara 
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“TABLE IV 


1, Average annual overdraft fer the Immediate . 
pest 10 water yearss oes sae ee see we ease eas w= 1,300 aefe/yre 


25 Accumulated overdraft as of the last day of . 
the preceding water year 4a ueanneosvuueessuvas None 


3a Estimated annual overdraft for the current 
water year sw se eee eee eo eee RKO Wone 


4s Estimated annual overdraft fer the ensuing 
water year x sues veers sens aeteoeoeasuses None 


5. Estimated accumulated overdraft as of the 
last day of the current water year «os sean anasaar None 


6. Estimated amount of agricultural water te 
be withdrawn frem the ground water supplles 
of the District fer the ensuing water year soo 0 2 a 0 8 16,000 asfe 


7s Estimated amount af water ofher than agrica 
ulfural water te be withdrawn from the 
ground water supplies of the District for 
the ensuing water years a sn ce dee esa eee as 1,400 ants 


8. Estimated amount of water needed for surface 
distribution for the ensulmg water year oe ou wu sae 2,000 anfa 


9, Amount of water that Is necessary far the 
replenishment of the ground water suppl lis 
of the District for the ensulng water years «eo ae ae © 17,400 agfa 


10, Amount of weter the District Is obJ! gated 
to purchasé during the ensulng weter years 2 s we eeu None 


At. Estimated total production of water frem 
the ground water supplifes of the District 
for the preceding water years se sw xoe we se eunws 16,000 a.f. 


* this ts the lates dinaeat aise te provide fer the estimated suming draft 
during the ensulng water year. 


oo Dus 


